Objective-To determine the factors influencing the risk of an acute traumatic intracranial haematoma in children and adults with a recent head injury.
Introduction
Prompt evacuation of an intracranial haematoma is crucial in improving the outcome of head injury.' 2 We have previously shown that adults at high risk of a haematoma may be identified by the finding of a skull fracture and altered consciousness on examination in the accident and emergency department.' Guidelines based on this finding4 are now widely used in the United Kingdom, but they do not apply to children, who account for alinost half the attenders at hospital after a recent head injury. This study aimed at determining whether the factors that identify the risk of an intracranial haematoma in adults apply also to children and whether other data available at the time of the first attendance at hospital improve assessment of the degree of risk in either age group. In addition to information about a skull fracture, we analysed the effect on risk of a haematoma of the patient's sex; the cause of injury; the level of consciousness on arrival; and, in fully conscious adults, whether there was a history of altered consciousness or amnesia immediately after the injury. The results were used to update guidelines for managing head injury in all age groups. The Glasgow Neurosurgical Unit serves a population of [2] [3] [4] [5] [6] [7] million. We used data collected prospectively from 1974 and 1984 on 988 adults and 119 children who had had surgical evacuation of an acute traumatic intracranial haematoma. The data represent virtually all the acute traumatic intracranial haematomas operated on in our region. We excluded infants with fluid subdural collections that were evacuated by fontanelle tapping. There were six children aged <2 years; each had an acute extradural haematoma evacuated within a day after injury. No child had a craniotomy for an acute traumatic intracranial haematoma at the regional specialist paediatric hospital during the study.
Patients and methods PATIENTS ATTENDING ACCIDENT AND EMERGENCY DEPARTMENTS

DEFINITIONS
Children were defined as being 14 When relating risks to more than two factors simultaneously the number of patients with any given combination of features was usually too small to permit the direct approach described above. Instead separate log-linear models were fitted to multiway tables for the accident and emergency data and the haematoma data.'0 The corresponding confidence intervals were also based on the results of the log-linear modelling.
Results
Tables I-III show data on the relative frequency of the various features in patients attending accident and emergency departments and those who had an operation for a traumatic intracranial haematoma and on the effects of various features on the relative and absolute risks of a haematoma.
Age -Overall, children were less at risk of a haematoma than adults (one in 2100 v one in 348 respectively), and analyses were therefore carried out separately for the two age groups.
Skull fracture was found in only a few children and adults attending accident and emergency departments (table I) . By contrast, most patients who developed a haematoma had a skull fracture, although this was somewhat less common in children than adults (62% v 77% respectively). The effect of a fracture on the relative risk was slightly less in children than adults, but the difference was not significant.
Conscious level-Separation of patients into those with impaired consciousness (in adults Glasgow coma score 9-14) and in coma (Glasgow coma score 3-8) gave additional information about risks in all but one group, that of adults with a skull fracture, who were at extremely high risk ofa haematoma (one in four or five)
irrespective of the degree of impairment of consciousness. With this exception, more severe impairment of consciousness increased the risks of a haematoma by similar degrees in children and adults (table I) .
History of altered consciousness-The low risk of an intracranial haematoma in adults who were fully alert when they attended hospital who did not have a skull fracture was confirmed. Among alert adults, those who did not have a history of a preceding temporary alteration in consciousness were about four times less at risk of having a traumatic haematoma (table II) , but even with such a history the risk remained low (one in 6663). The effect of a history of altered consciousness was significant (p<001).
Sex of patient and cause of injury did not alter the estimates of relative risk derived from the presence of a skull fracture and the level of consciousness (table III) .
Yearly incidence-We estimated the number of patients in each category per year and the number who developed a haematoma per million population. Most intracranial haematomas occurred in adults with head injury who on arrival have a skull fracture and persisting impairment of consciousness (table IV). In the remaining patients similar numbers of haematomas occurred in two groups of adults: those with a skull fracture who were fully conscious and those who did not have a fracture but who had either impaired consciousness or were in coma. Fewer children developed traumatic intracranial haematoma, because the overall risks were lower and because more children attended who were at very low risk. 
An alteration in conscious level is the characteristic consequence of traumatic brain damage, and our results confirmed its value as an index of the risk of a haematoma. Its influence was more pronounced in patients who did not have a fracture, among whom coma increased the risk of a clot almost 300-fold in adults and 200-fold in children, compared with a fully conscious patient. Even in adults who were fully conscious the history of a preceding episode of altered consciousness significantly increased the risk of a clot, although the effect was smaller than for other risk factors (table II) . A record of careful assessments of consciousness before and on arrival at hospital remains an important component of managing head injury.
The value of radiography of the skull after head injury has been much debated. One reason for doubts about its usefulness for head injuries in children may have been evidence that extradural clots occur without a fracture more commonly in children than in adults." This may have given an erroneous impression that a fracture is uncommon whereas other reports have shown that a least three quarters of children with an extradural clot have skull fracture.'4"'-In this study we included all types of acute haematoma; extradural, subdural, and intracerebral; more children than adults did not have a fracture (38% v 23% respectively), but, overall, the effect of the presence of a fracture on the risk was only slightly less powerful in children.
Another reason for uncertainty about the value of skull radiography may be that few reports have considered separately the effects of a skull fracture and of conscious level. Two recent studies accord with our findings of the value of skull radiography in patients without marked impairment of consciousness. A "surgical lesion" was found in 11 of 105 adults with a minor" head injury (who were alert and orientated or confused) who had a skull fracture but in none of 77 similar patients without a fracture.'-In a consecutive series of children with "moderate" head injury (with a history of impaired consciousness) three of 52 with a fracture had a surgically significant clot but none of 506 without a fracture.'" The evidence is clear that a skull fracture is a valuable index of the risk of an acute intracranial haematoma, both in children and in adults.
Without data on risks in children with head injury there have been various views about how such children should be managed. 9 A more liberal approach has been usual, with more willingness to admit children to hospital.)" Some advocate a more selective approach, however, and return many children to their parents, who are given advice about observation and what to do in the event of neurological deterioration.' 112 Although our data showed that children with head injury are at less risk than adults, the broad similarity of the patterns of their risks argues for similar policies and guidelines for both age groups.
The recommendations for adults recognised three different levels of risk.4 The largest group of patients (without a skull fracture or impaired consciousness) was at lowest risk; advice that such patients can safely be observed at home has indeed reduced hospital admissions. 22 
Methods and results
We selected 24 knee joints from 14 skeletons with a range of changes induced by osteoarthritis (normal to severe). The joints were assessed visually by a palaeopathologist (JR), who graded any osteophytes, eburnation, pitting, and alteration of bony contour as 1 (mild), 2 (moderate), or 3 (severe). Charts were drawn to show the extent and distribution of the changes, and the bones were photographed. The bones were then aligned in the anatomical position, and an anteroposterior radiograph was taken (the joint space, obviously artificial, was not included in the assessment). The x ray films were examined by a radiologist (IW), who was unaware of the visual findings. Any osteophytes and other changes caused by osteoarthritis were graded as above. The visual and radiographic assessments were then compared ( figure) .
Eight of the 24 knee joints were normal by both techniques. Changes were noted on visual assessment in 16 but radiographically in only two. Osteophytes alone were detected visually in 11 knees (seven grade 1, three grade 2, and one grade 3), but only one of these knees was abnormal on radiography. Severe osteophytosis with other bony changes was seen in five knees, two of which had severe eburnation on the articular surface; one of these joints showed evidence of osteoarthritis on radiography.
Comment
We chose to study the knee joint because it is the commonest site for osteoarthritis and because we could obtain x ray films of the disarticulated bones in the anatomical position fairly easily. We could not obtain satisfactory lateral x ray films because of difficulties with alignment, so the study compared visual inspection of all aspects of the tibia and femur with a single anteroposterior radiograph. The comparison, however, was acceptable: palaeopathologists rely on looking at the whole area of the joint, whereas clinicians use an anteroposterior radiograph as their main aid to diagnosing osteoarthritis. The discrepancy between visual
